Mechanical tension alters semaphorin expression in the periodontium.
Periodontal remodeling requires coordinated cell movement. Semaphorins are cell-surface signals that regulate cell migration and may be differentially regulated by periodontal cells. Mechanical tension can regulate periodontal ligament (PDL) remodeling. We predicted that mechanical tension alters the expression of the subset of semaphorins in the periodontium likely to be most involved with regulating the remodeling of this tissue. PDL and gingival cells were exposed to mechanical tension, and their attachment and movement on collagen matrices were evaluated. Alterations in extracellular matrix and semaphorin transcript expression were monitored by semiquantitative reverse transcription-polymerase chain reaction. Mechanical tension induced osteoclast regulatory transcripts in the PDL cells to a greater extent than gingival fibroblasts, increasing the expression of osteoprotegerin and decreasing receptor activator of nuclear factor-kappa B ligand. These mechanical forces reduced PDL cell mingling, without altering cell attachment or motility. Concurrently, these forces induced dynamic changes in several semaphorin molecules in PDL cells, increasing semaphorin 3D and 5B and decreasing semaphorin 7A. In addition, plexin transcript expression was altered, decreasing plexin A1 and increasing plexin C1. These changes were different than those observed in gingival fibroblasts. These data suggest that a subset of semaphorins and plexins are dynamically regulated in the PDL. Because these molecules may be involved in cell guidance, changes in semaphorins may play a pivotal role in periodontal remodeling, affecting angiogenesis or PDL cell invasion into sites of injury.